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Background: Knowledge by workers on mine-related hazards and preventative measures to 
protect themselves from getting injured is ultimately cost effective for mine owners. Being aware 
of the sources of these hazards and the ability to apply preventive measures gives workers 
guarantee of safety and makes them productive employees.  
Objective: To assess the level of knowledge of workers of Dundee Precious Metals Tsumeb 
mining company on work-related hazards that have the potential to cause disability and their 
associated preventative measures. 
Methods: A cross-sectional design using quantitative methods, was used in this study. Stratified 
random sampling was used to select a total of 324 workers comprising both full and part time 
employees. These respondents were chosen to ensure that the sample was representative of the 
entire workforce. A self-administered close-ended questionnaire was used to collect information 
from the participants. 
Results: A mean age of 33.94 suggests that the company has a majority youthful workforce. The 
majority were black men, full time workers, and were degree holders. Being younger was found 
to be more protective to odds of having injuries by 48% (COR=2.34, 95% CI: 1.32-4.15) and 
(COR=0.52, 95% CI 0.28-0.96) respectively. Those workers who had a grade 12 or lower 
qualification were found to have higher odds of the probability of getting injured than those with 
higher academic qualifications. In the multivariate analysis, lack of knowledge on the five major 
categories of occupational hazards was a significant predictor of the probability of workers getting 
injured (AOR= 1.96, CI: 1.15-3.35. On racial perspective, the odds of injuries were 2 times higher 
in the white and other races compared to the black dominating race (COR=2.0, 95% CI 1.01-3.97). 
Conclusion: Efforts to mitigate mine-related hazards and accidents hugely depend not only on 
equipping the workers with the knowledge needed to protect and prevent the injuries from 
happening but also on jealously safeguarding the occupational health and safety policies on a daily 
basis. 
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DEFINITION OF TERMS 
Hazard- is any source of potential damage, harm or adverse health effects on something or 
someone. 
 
Occupational Hazard- is a hazard experienced in the workplace. 
 
Biological Hazard- these are organic substances that pose a threat to the health of humans and 
other living organisms. Biological hazards include pathogenic microorganisms, viruses, toxins 
(from biological sources, spores, fungi and bio-active substances). 
 
Physical Hazard- is an agent, factor or circumstance that can cause harm with or without contact. 
They can be classified as type of occupational hazards or environmental hazards. Physical hazards 
include ergonomic hazards, radiation, heat and cold stress, vibration hazards and noise hazards. 
 
Chemical Hazard- is a type of occupational hazard caused by exposure to chemicals in the 
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CHAPTER 1: INTRODUCTION 
1. Introduction 
Namibia has been awash with news of mine accidents with quite a considerable number amongst 
these being fatal (Kapwanga and Coetzee, 2016). The government has been on the forefront 
advocating for mine health and safety procedures after looking at these worrying statistics 
(Nghitanwa and Zungu, 2017). Lung diseases, musculoskeletal problems, noise-induced hearing 
loss are some of the main accidents and diseases amongst the many mine occupational related 
injuries and diseases (Makurumidze, et al, 2015). Largely, this has been attributed to negligence 
by not only the employers in enforcing health and safety in Namibian mines but also the employees 
who do not observe safety measures while working.  
People are uncomfortable working in environments which are not healthy and safe to work in. 
There are several reasons which may contribute to these circumstances of which some are 
negligence on the part of the employers to enforce good working practices. Of much importance 
is the ability of the workers to know the source of hazards and how they can protect themselves 
while working. It is this inadequate addressing of proper occupational safety and hazard 
preventative measures that contributes to the worrying statistics resulting in many causalities and 
fatalities (Abdallah, et al., 2017). It is in view of this gap that there was a need to assess how much 
knowledge miners have about mine-related hazards and how much they know when it comes to 
identifying the sources of these hazards and how they can prevent these hazards from causing 
injuries. 
1.1 Background Information 
Mining is known to be a dangerous industry due to its wide range of hazards. This is due to its 
nature of activities which range from working in dusty areas to working with heavy machinery. 
This makes mining industry in need of skilled and well trained professionals. The nature of 
activities in the mines may pose both direct and indirect dangers to the working population. 
Worldwide, it is estimated that personnel sustain 317 million unintentional occupational injuries 
and an additional 330 000 fatalities annually. Much as it can be projected that mine owners are to 
blame for the alarming statistics, the workers also deserve a fair share of the blame. Knowledge to 
identify sources of hazards, and how to protect oneself from these is crucial. Being able to identify 
the occupational hazards at a workplace gives workers an opportunity to protect themselves from 
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injuries. This is possible only when workers have the knowledge needed to know what kinds of 
hazards they are exposed to. It is therefore the aim of this study to assess the knowledge the miners 
have on mine related hazards and their prevention measures and further establish if the knowledge 
differs according to demographic factors namely age, qualification, race and gender. This study 
was done at Dundee Precious Metals Tsumeb Mine.  
The Namibian Constitution and the Education Act (2001) stipulates a compulsory school 
attendance that exists for seven years of primary school (Fischer, 2010). Thereafter, from Grade 8 
to 12 at secondary level. University education spans for 4 to 5 years. School fees are not allowed 
for primary education. Despite all successes, Fischer further noted that Namibia started from a 
very low level during the apartheid era, and there have been serious problems in the last years to 
further improve the enrolment figures in order to reach a satisfying quality and quantity outcome 
of education. Even though access to primary education remains comparatively high, Fischer (2010) 
observed that the number of school age children attending school had dropped to about 92% in the 
last three years further arguing that the Millennium Development Goal of more than 99% school 
enrolment for primary school and literacy rate of almost 100% among the population between the 
age of 15 and 25 had not been matched yet.  
Mining contributes 25% to Namibia’s GDP hence the largest contributor to the Namibian economy 
(BDO Namibia, 2020) further noting that in 2015, the mining industry accounted for 
approximately 19,000 jobs in Namibia against 14,000 in 2011. BOD Namibia also noted that 
indirectly, the mining industry contributes to the livelihood of 100,000 people further arguing that 
approximately N$55 million is spent on training, mining safety management (aimed at ensuring 
that the mining environment is safe for human habitation) and skills development to properly 
operate the mining machinery. Total revenue by non-diamond mining was N$13.82 billion and 
diamond mining earned N$11.46 billion in 2019. 
In Namibia, mining exploration is predominantly done by the private sector which is regulated by 
the Ministry of Industrialisation and Trade (Ministry of Industrialisation and Trade, 2020). The 
regulations regarding to the health and safety of mining have become more formal and are enforced 
by the Ministry of Mines and Energy (MIT, 2020). According to MIT, this helps to ensure that 
staff are not harmed by the effects/hazards of mining that include but not limited to respiratory 
infections and musculoskeletal injuries. The Chamber of Mining reported one fatality in 2015, 50 
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lost day injuries, and 80 disabling injuries which is a significant decline from injuries recorded in 
2014. However, there is still more that can be done to further reduce these injuries.   
1.2 Problem Statement 
Employees in any environment, do not want to work in situations that are unhealthy and unsafe 
for human habitation. Yearly, significant number of workers are injured or made ill by mine-
related work. Beside financial costs, these cases also impose human costs which are massive due 
to the often-serious nature of the injuries. The heavy costs of these injuries come in because most 
of them require long term rehabilitation and do not only affect the quality of life of the injured 
worker but also that of the immediate family as well who assume the role of caregivers at home, 
putting their jobs on hold. At the company level, the loss of manpower due to severe mine injuries 
means that companies would have to employ the services of stand-in staff, further increasing the 
cost of production since these new staff might require some training before engagement. Further 
to this, huge financial compensation packages to injured workers have the potential to hamper the 
operations of affected companies in the long term (HSE, 2015). 
Prime among the many factors that contribute to injury in the mining industry is the lack of 
knowledge on the part of workers to identify the sources of hazards, how harmful these hazards 
are and how they can prevent these hazards from causing harm and of the dangers associated with 
their work (Makurumidze et al. 2015). Previous studies have been done on mine injury rates 
(Nghitanwa and Zungu, 2017). However, in spite of the importance of workers’ knowledge on 
dangers associated with mine work in preventing injuries that could lead to disabilities, little 
research has been done on this issue in Namibia., This study therefore aims to fill this knowledge 
gap by exploring the level of knowledge of Dundee Precious Metals Tsumeb Mine workers on 
hazards associated with mining and their preventions. The overall aim is to assist both employers 
and employees to adopt measures through knowledge impartation to miners to prevent conditions 
that cause disability. 
 
 
1.3 Aim and Objectives 
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1.3.1 Aim of the Study 
The overall aim of this study was to establish if the Dundee Precious Metals Tsumeb (DPMT) 
workers had enough knowledge on mine-related hazards and their prevention that could enable 
them to protect themselves from injuries 
1.3.2 Main Objective of the Study 
The overall objective was to assess the level of knowledge of workers of Dundee Precious Metals 
Tsumeb mining company on work-related hazards and their preventions that have the potential to 
cause disability. In order to address this aim, two research questions needed to be addressed. 
1.3.3 Specific Objectives 
1. To assess the workers’ level of knowledge on general safety measures at DPMT mining 
company. 
2. To determine whether the workers’ level of knowledge on general safety measures to 
prevent work related injuries differ by socio-demographic factors. 
1.4 Research Questions 
1. What is the workers’ level of knowledge on general safety measures at DPMT mining 
company? 
2. Does the workers’ level of knowledge on general safety measures to prevent work related 
injuries differ by socio-demographic factors? 
1.5 Feasibility of the Study 
This study involved all workers of DPMT as such the study sample was conveniently available. 
In spite of the fact that they work in shifts, this did not affect the researcher’s interaction with 
these workers as the meetings took place during break times. This mine is located a few 




1.6 Purpose of the Study 
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Mining being one of the most lucrative industries in the world is also one of the most dangerous 
environments to work in. A clean working environment means a productive team which is the wish 
of every employer. Being a dangerous environment to work in, there is a need to make sure that 
workers are equipped with necessary tools to protect themselves from hazards. Prime amongst the 
many tools, includes having good knowledge for identifying the sources of hazards and applying 
this knowledge to protecting themselves from getting injured.  
Thus, the purpose of this case study was to assess the knowledge levels of these miners on broad 
thematic areas on mining hazards and their preventative measures to see if they had adequate 
knowledge to protect themselves. The knowledge of workers was defined as the ability of a worker 
to identify a risk as a consequence of his or her occupation whereas preventive measures were 
defined as ways how a worker can protect himself or herself from the identified risk while working. 
1.7 Justification and Scope of the Study 
Human resources are the most valuable asset of any organisation. Considering the importance of 
the mining sector in Namibia, the compliance of staff members with hazard control, assessing their 
attitude towards the measures and most importantly, their level of knowledge towards safety and 
hazard control measures will ensure continued safety and existence of staff and the company.  
In Namibia, records of occupational diseases are poor, primarily because industries do not report 
cases to the relevant government agency (Nghitanwa and Zungu, 2017). Their argument is that 
besides there being reports, that mine workers are trained on work-related hazards both before 
being engaged and in the course of working for their respective companies; this is not exclusive to 
all mining companies.  
Looking at the burden that these occupational injuries bring not only to the related companies, but 
also the immediate families of the injured, there is much that needs to be done to reduce the impact 
on workers, their families and the involved companies. This study was geared towards assessing 
the level of knowledge of mine workers at Dundee Precious Metals Tsumeb Mine on mine-related 
hazards and their prevention. As mining contributes about 25% of Namibia’s Gross Domestic 
Product (GDP), it can be projected that the mining sector also employs a large number of people 
whose health needs to be safeguarded at all costs.  
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A cross-sectional study design was used. Both full and part-time workers were eligible for 
selection. The study participants came from different departments of the mine and a stratified 
random sampling was used to select the participants. A total of 324 participants comprised the 
total sample size drawn from 800 employees. Data was analysed on all the variables under study. 
Frequency distributions using cross tabulations were used to quantify and compare data. Logistic 
regressions were run to quantify the odds of poor knowledge compared to good knowledge. Data 
was then interpreted and presented in ways or formats for easy understanding namely bar charts 
and tables. The findings of this study may be published in one of the local occupational health 
journals in Namibia and also be presented at conferences. The findings from this study would assist 
in implementing and strengthening the already available (but poorly managed) safety measures so 
as to further reduce hazard-induced injuries not only Dundee Precious Metals Tsumeb mine but 
also other mining and construction companies who have similar occupational hazards. 
1.8 Significance of the study 
Assessing the role that workers’ attributes/sociodemographic factors (e.g. age, race, gender, 
qualification) have in enabling one to identify hazards and prevent them from causing harm gives 
not only companies but also relative authorities an opportunity to see to it that their core mandates 
of ensuring health and safe working environments are being given the attention they deserve. The 
study sought to contribute to the body of knowledge by identifying if these sociodemographic 
factors contribute to the ability of mine workers to adequately identify hazards and prevent the 
hazards from causing disabling injuries. Focusing on the workers’ attributes, this study sought to 
extend the current literature as regards to how mine workers could be enabled to better identify the 
hazards and employ the remedial measures needed. This would benefit not only the workers 
themselves but also the mine company by reducing loss due to day injuries and medical costs. It 
was aimed that this study would give an in-depth information into the workers’ welfare in the 
mining industry and efforts made towards ensuring health and safety. 
1.9 Delimitation of the Study 
The main focus of this study was the assessment of the level of knowledge of mine workers on 
mine-related hazards and prevention of their impact at Dundee Precious Metals Tsumeb Mine 
(DPMT). Mine hazards and their prevention measures are two subjects which have taken centre 
stage lately due to ever increasing morbidity and fatalities in the mining industry. Being able to 
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identify these hazards is one critical aspect. This is because hazard identification is dependent on 
several factors which include not only socio-demographic factors but also knowledge by the 
miners on hazard identification and prevention measures they can take. Hence, the ability to 
prevent mine-related hazards injuries and fatalities comes about with having adequate knowledge 
to identify mine-related hazards.  
Namibia has many mines whose workers are consistently being exposed to such hazards. Due to 
time limitation, DPMT located in Tsumeb town was purposively chosen due to its proximity to the 
researcher. Though the literature reviewed was for the mining industry generally, special attention 
was given to the copper mines to ensure the research findings could be a true representation of 
how the issues concerning mine-related hazards and their prevention measures are in copper 
mining. Regardless of gender, qualification, ethnicity or socioeconomic status, this study limited 
its search to only those workers who were involved in mining activities and not those who were 
doing administrative work.  
1.10 Summary and Transition  
The preceding sections highlighted the essence of the study and provided a thorough theoretical 
perspective of the study. Desired objectives that were used as guidelines towards meeting the aim 
of this study were described. Critically analysis of the problem on the ground gave a justification 
for the study which served as a timely reminder of the dangers associated with mining that would 
be useful to miners, employers, policy makers and advocates as it provided data that can inform 
policymaking on the safety of mine workers. There was therefore a need to specifically look into 
the hazards that the Namibian copper miners were exposed to, measures put in place to help these 
workers from getting harmed, for example, training given, and establish how these workers use 
the control/preventive measures, for example, use of personal protective equipment to protect 
themselves from these hazards.  
Miners face a plethora of dangers working in the mining sector. Occupational injuries are a major 
contributor to the burden of occupational dangers in the mining sector and workers continue to 
face a higher risk of fatal injuries causing disablement. Despite improvements in the working 
conditions of the mining sector, fatal injury rates remain more than four times higher than the 
average for all industries. Even though attempts to improve this situation through legislation have 
occurred at various times in the history of the mining industry, the statistics on mine-related 
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injuries still remain alarming. Miner workers are still losing body parts, sensory function as well 
as the ability to fend for their family when they become incapacitated to do any economic 
activities. There was therefore a need to investigate what pre-exposes the miners to suffer such 
disabling injuries, how much they know about mine-related hazards and what do they do to prevent 
such injuries when working. This would consequently lead to the ways how these hazards could 






2 Conceptual Framework 
The potential for harm to develop from the machinery used or the operating environment may 
involve among other things: mechanical, structural and process design failures. On the interface 
between the physical workplace and the people component lie ergonomic hazards. Hazards 
emerging on the interface between the physical workplace and the management may be related to 
poor decisions concerning the operation of equipment or facilities, for example – failure to test 
protective equipment and alarms. Hazards originating from interactions between the external 
physical environment and the physical workplace may be related to climate. Other influences from 
the external environment may include a depressed economic climate which may impact the choice 
of equipment, the frequency of maintenance or the ability to purchase adequate protective 
equipment. Finally, hazards may result from changes or modifications to the physical workplace 
such as when new equipment is installed. An overarching conceptual framework for the impact of 
knowledge on the health outcomes of an individual in a workplace hinges on the efforts of the 
mining companies to provide an environment which is hygienic enough to safeguard workers’ 
health. Furthermore, empowering workers through safety awareness sessions is paramount in the 
quest for long-term disability prevention.  
This objective of reducing injuries in a mine while working has two streams of action that have to 
be worked on if the objective is to be realised. Firstly, there has to be a commitment from the 
respective companies to provide training to their employees on the hazards they are exposed to 
while working. This stems out from knowing what kind of industry they are in and what kind of 
dangers they can face in the course of working. This is followed by the adoption of the ways in 
which the miners can protect themselves from such hazards. Secondly, there is need for 
commitment from the workers to practically follow the operating procedures when working. Of 
much importance is the realisation that neglecting knowledge dissemination across the workforce 
in the mining industry as far as ability to identify hazards and how to prevent them has huge 
consequences not only in long-term disability, but also economic losses both to the related 
company and to the immediate family of the affected workers. With rapid industrialisation in the 
mining sector, technology should be embraced systematically so that it should not be a burden to 
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the lives of users. Mine workers should be given the needed expertise (knowledge) to operate the 
machines, and improve communication skills that enable better understanding amongst each other. 
Administratively, work organisation should be flexible enough to make sure people are giving full 
attention to their processes by avoiding fatigue and stress. 
 
 
Occupational Health Safety Training sessions- Knowledge Acquisition 
 
 
Figure 1: Conceptual Framework: Areas where hazards may develop in the workplace  
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2.1 Literature Search Strategy 
Bearing in mind that this study was focusing on assessing knowledge of mine workers on mine-
related hazards and their prevention at Dundee Precious Metals Tsumeb mine, “knowledge” was 
the dependent variable and “hazard” was independent variable. The potential confounders in this 
study were; age, qualification, gender and race. Search terms like AND, OR, NOT and truncation 
(wildcard characters like *) were used alongside the following words “knowledge”, “mine 
workers”, “hazards”, “prevention” in different combinations to either broaden (by using “OR”), 
narrow (by using “AND”) or limit (by using “NOT”) the search. Also, words like know* (knows, 
known, knowledge, knowledgeable), prevent* (prevention, preventive) were also searched 
through wildcards with an aim to come up with more terms which could be related to the topic 
under study. Relevant peer-reviewed journal articles and books were identified and used in the 
literature review. 
Further to this, relevant sources emanated from different paradigms and traditions, including 
academic studies, state policy documents and legislations on mine health and safety, special reports 
on mine health and safety, press reports from mine trainers, and annual reports of state agencies 
and multi-national mining companies. Other sources provided insights and cautionary information, 
but were excluded from the study because they advocated solutions to health and safety or training 
of mineworkers with little or no substantial evidence. The search for relevant literature involved 
examining established databases (like PubMed, Medline, EBSCO Host, ProQuest Central etc.), 
search engines, websites, indices of journals and many different permutations of related keywords. 
Keywords in the topic under study namely; knowledge, mine workers, mine-related hazards, and 
prevention were used to search databases for relevant information. The most recent literature from 
2000 to 2018 that could be found was used, as well as classic texts on mine-worker experiences. 
English was used because it is the most used language in the world. This study sought to find out 
how much knowledge mine workers had about mine related injuries and their preventions. As 
such, quantitatively, a cross-sectional study was the preferred type of study. 
The diversity of sources also precluded absolute criteria for inclusion and exclusion across the 
different streams. The study included those that are “purposeful” and “representative”, rather than 
just one of these. The process involved judgment, and the sources reviewed were those which 
seemed focused on particularly typical, telling, well rationalised or relevant aspects to the local 
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mine health and safety context. The systematic review included all case studies that met the 
following criteria: any workers in the mines (especially copper mines) who are exposed to work-
related hazards. 
2.2 Literature Review 
2.2.1 Introduction 
Being able to identify the occupational hazards at a workplace gives workers an opportunity to 
protect themselves from injuries. This is possible only when workers have the knowledge needed 
to know what kind of hazards they are exposed to. This chapter reviews literature on the subject 
under study. The literature was reviewed under the following themes: mining as an occupation, 
hazards in the mining industry, occupational hazards, current trends in the mining industry, and 
mine work policies and legislations. A review of these themes was deemed appropriate to assess 
the knowledge of mine workers when it comes to hazard identification and prevention.  
2.2.2 Mining as an Occupation 
Mining involves extraction of mineral resources from the earth. It is done in a network of shafts 
and tunnels which are designed following geological information obtained from drilling. Shafts in 
the mines have to be designed to handle the required volume of air to produce an environment that 
is acceptable by world standards and to handle the total tonnage of mined minerals, materials and 
men (Gostudy.net, 2016). This makes mining a unique profession as it brings together different 
practitioners for example engineers, geologists, matriculants, mining surveyors, miners, 
underground workers and supervisors. Each of these professionals has specific responsibilities in 
the mine to ensure safety (Gostudy.net, 2016). Mining is one of the most ancient occupations and 
is recognised as one that involves or requires strenuous effort exposing workers to injuries and 
diseases. It is because of this attribute that Panda et al. (2014) reaffirmed that mining has been 
accepted the world over as a hazardous profession, which involves a continuous struggle by the 
work force with unpredictable forces of nature. 
Miners are exposed to an excessive amount of dangers working in what often amounts to cramped, 
unsafe facilities. They are often injured from falling objects, equipment, roof collapse and 
particulate matter (NIOSH, 2018). Despite improvements of working conditions in the mining 
industry in many developed countries during the past decades, work-related injuries due to hard 
physical labour, frequent lifting and carrying heavy weights, static work, exposure to vibrations, 
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climatic influences, noise and dust still pose high risks for mining workers. Stemn (2019) argues 
that traumatic injury remains a significant problem in the mining sector and ranges from the trivial 
to the fatal. He further notes that common causes of fatal injury include rock falls, fires, explosions, 
mobile equipment accidents, falls from height, entrapment and electrocution. 
Duke (2016) observed that direct mine injuries are a major contributor to the burden of 
occupational dangers in the mining sector in many developed countries. Findings from several 
studies indicated that these injuries contribute to occupational disability and to the overall disease 
burden in the mining sector (Dash et. al., 2015; Makurumidze et. Al., 2015). They further posted 
that occupational injuries within mines can be associated with two major causes. The first is related 
to the characteristics of the mine environment and work-practices, and the second cause, which is 
more controversial, involves the characteristics of the individual. The individual factors are 
personality traits or demographics and psychological state, whereas situational factors depend on 
the physical environment, task environment, organisational and cultural environment and the 
immediate psychological environment (Amponsah-Tawiah, 2016). These situational factors 
include work demands, work-life balance and working hours. These have an effect on the well-
being or psychological state of workers if they are, by demand of their jobs, to work for long hours 
or do very physical jobs. At times workers may have too little work to do which can also have a 
psychological impact (Seong-Sik et. Al., 2018).  
Due to the nature of its activities, mining has many health risks. Zaid and Arshad (2019) put it on 
record that major health risks encountered in mining include airborne pollutants such as silica dust 
and coal dust, noise, heat and vibration. Stemn (2019) mentioned other significant health risks 
namely chemical risks, skin disorders, ergonomic stresses, ionizing radiation. In addition to 
accidents, musculoskeletal disorders make up a substantial part of non-fatal injuries and illnesses 
in mining work.   
2.2.3 Occupational Hazards in the Mining Industry 
According to the Centres for Disease Control (2019) and the World Health Organisation (2019), 
hazardous conditions in the mine can be classified into five groups, namely; physical, chemical, 
biological, ergonomic, and psychosocial hazards. These hazardous conditions are described 




2.2.3.1 Physical hazards 
Physical hazards also known as traumatic injuries remain significant problems and range from 
trivial to the fatal. According to CDC (2019), common causes of fatal injury include rock fall, 
fires, explosions, mobile equipment accidents, falls from height, entrapment and electrocution. 
Less common but recognised causes of fatal injury include flooding of underground workings, 
wet-fill release from collapsed bulkheads and air blast from block caving failure (CDC, 2019). 
Evidence suggests that significant numbers of these mine-related injuries are associated with falls, 
which are the leading cause of occupational injuries in the mining industry and constitute a 
substantial proportion of permanent and temporary disabilities (Chu, Sasanipour, Saeedi, Baghban, 
& Mansoori, 2017).  The study further says that dust, heat, ionising radiation and noise are some 
of the physical hazards which also cause disabling illnesses like COPD, noise-induced hearing loss 
and skin cancers.  
2.2.3.2 Chemical Hazards 
Silica has been the most hazardous chemical in mining, causing silicosis. There are also other 
chemicals like mercury, coal dust, asbestos, nickel compounds, hydrofluoric acid, hydrogen 
sulphide gas, and xanthate reagent which are perilous, and their effect is lethal to human beings 
(CDC, 2016). Karagas, Gossai, Pierce & Ahsan (2015) identified arsenic as another potential 
carcinogenic chemical which causes many infections including malignant arsenical skin lesions, 
Bowen’s disease, basal cell carcinoma and melanoma, or squamous cell carcinoma. Aside from 
carcinoma and melanoma, chronic arsenic exposure lead to respiratory disease, gastrointestinal 
disorder, liver malfunction, nervous system disorder, haematological disease like anaemia, 
leucopoenia and thrombocytopenia, diabetes and severe cardiovascular malfunction (CDC, 2016). 
2.2.3.3 Biological Hazards 
Biological hazards are associated with organisms. The risk of tropical diseases, such as malaria 
and dengue fever are substantial at some remote mining locations. Leptospirosis and 
ankylostomiasis were common in mines, but eradication of rats and improved sanitation has 
controlled these hazards effectively in the developed world (Gayan-Dharmasiri, Perera, 





2.2.3.4 Ergonomic Hazards 
Even though mines have been hugely mechanised, some operations are done without the use of 
machines. Manual handling as well as mining using physical strength causes ergonomic hazards 
(NOISH, 2000). Wen Yi et al. (2016) mentioned high humidity and heat stress as major ergonomic 
hazards that are overlooked, therefore, suggesting that eradication will heavily depend on newly 
designed uniforms that would reduce thermoregulatory and cardiovascular strain and improved 
thermal comfort while working in a hot and humid environment. 
2.2.3.5 Psychosocial Hazards 
Lehtinen and Joronen (2011) contend that psychosocial hazards are related to the way work is 
designed, organized and managed as well as the economic and social context of work. These 
hazards are also associated with psychological and physical injury or illnesses. The mining 
operations are associated with long working hours. Many workers travel long distances and may 
be away from homes for many days or even weeks. Loneliness and isolation can therefore be 
experienced. These situations cause anxiety in many workers and their families and many people 
are adversely affected in their personal lives. Violence in the mines arises from different situations 
including mobbing and bullying. Places of work may be the most important sources of health 
stresses if workplace operations have not been studied thoroughly and the associated health 
hazards have not been eliminated or controlled. According to the WHO (2020), the feeling of job 
insecurity, poor work life balance, poor remuneration and long working hours as well as unrealistic 
job expectations cause severe stress which may increase workers’ vulnerability to other forms of 
workplace hazards. Prolonged stress can raise the risk for developing chronic and costly diseases, 
for example; heart disease, diabetes and cancer. Stress can also lower the immune system and play 
a role in a person’s susceptibility to more colds, flu and other infectious diseases.  
2.2.4 Current Trends in the Mining Industry 
The mining and industrial workplace has continued to undergo continuous transformation as 
technology plays an ever more crucial role both in employee safety, boosting production and 
workflow (Glyn, 2018). When it comes to worker wellbeing, the recent historical focus has been 
around making workplaces safer, particularly in the developed world. Whether this is avoiding 
injury due to falling equipment, preventing explosions from gas, reducing injuries or even fatalities 
sustained from trips or falls, keeping employees safe at work has been – and will continue to be – 
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a major issue of industrial workplace health and safety. Improved safety at the workplace, both 
through voluntary efforts and legislation, has been an important component of promoting 
occupational health and preventing injuries.  
More recently, it is becoming widely accepted that technical approaches alone are inadequate to 
reduce accident rates to desired levels. That is, even when the purely technical problems associated 
with work settings are addressed, unacceptably high accident rates often persist (NIOSH, 2018). 
NIOSH (2020) argues that to determine the contribution of system factors in the occurrence of 
underground injury accidents and safety in mine related works, the best way to induce and then 
sustain a state of intelligent and respectful wariness is to gather the right kinds of data. This means 
creating a safety information system that collects, analyses and disseminates information from 
incidents and near misses, as well as from regular proactive checks on the system’s vital signs. 
NIOSH (2020) further explained that all of these activities can be said to make up an informed 
culture- one in which those who manage and operate the system have current knowledge about the 
human, technical, organisational and environmental factors that determine the safety of the system 
as a whole.  
Karagas, et al. (2015), noted that some of the interventions that have over the years contributed to 
reducing safety risk levels include standards for explosives used in mining, administrative control 
of explosives, underground stone-dusting in coal mines, flame-proofing of equipment, improved 
cap lamp technology and improved ventilation systems. However, Mining Review Africa (2020) 
argued that, although health risks can be avoided by implementing controls at source in the work 
environment, designing such controls for mining environments presents considerable challenges 
because dust and noise are generated by mining itself. According to CDC (2019), approaches to 
dust monitoring delay the recognition of the severity of the risks posed by airborne pollutants. 
Current trends in the available data indicate that the sector is not achieving the level of 
improvement needed to reach the milestones (United States Department of Labor, (2007). 
However, significant resources have been galvanised, for example, to share information, identify 
helpful existing technologies, develop new technologies (for example artificial intelligence), 
support technology transfer, closely monitor trends, and understand the role of leadership which 




2.2.5 Mine Work Policies and Legislation 
There are many guiding documents in various countries ranging from policy to legislation 
pertaining to mining and mining activities and dealing in particular with the safety and health of 
workers. At the international and regional levels, health and safety in mines is covered under the 
convention on Occupational Health and Safety in International Labour Organization (ILO) and in 
World Health Assembly (WHA). Lehtinen and Joronen (2011) assert that the ILO convention on 
Safety and Health in mines of 1995/176 has long been adopted by various countries as OSH 
legislation. The knowledge generated in this sector about specific processes should be used to 
further OSH in general terms and the knowledge generated within mines and ministries should be 
shared to ensure that the principles of sound OSH management are mainstreamed. 
In Zimbabwe, the mines and minerals operations are controlled under the Mines and Mineral Act 
of 1990. This Act comprises the management regulations Statutory Instrument (SI) 109 of 1990 
which emphasises on the appointment of SHE managers, strict use of personal protective 
equipment, accident reporting and the provision of medical fitness and certificates. All these pieces 
of legislation were developed in a bid to ameliorate or to reduce occupational accidents and 
illnesses and abate all the costs that emanate as a result of these accidents and illnesses. 
The National Social Security Authority (NSSA) OSH division has been set to stimulate OSH 
through the formation and maintenance of an active Occupational Health and Safety (OSH) culture 
based on comprehensive accidents and illnesses preventative systems at all workplaces. The 
government regulates workplaces through the use of the Factories and Works Act chapter 14:08 
and the Pneumoconiosis Act chapter 15: 08. The Factories and Works Act is responsible for the 
registration and control of factories, ensuring industrial hygiene and to carry out inspections of 
workplaces so as to identify hazards and to determine the opportunities for improvements. The 
Pneumoconiosis Act provides for the notification of any worker suffering from pneumoconiosis. 
The Act also prohibits any person suffering from pneumoconiosis from further working in dust 
environments. NSSA has been mandated to be the implementing arm of the Ministry of Labour 
and Social Services (Makurumidze et. Al., 2015). It carries out OSH inspections and keeps records 
of occupational accidents and fatalities of all workplaces in Zimbabwe. NSSA endeavours to help 
in ensuring the safety and health of workers through education programmes, inspections of 
workplaces, enforcement of safety and health regulations and offering advice on the most 
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appropriate safety and health system for a particular company or organization. It encourages 
companies to go beyond the minimum requirements of legislation and put in place comprehensive 
occupational safety and health management systems. 
In Namibia, the Ministry of Mines and Energy has many regulatory functions which include 
conducting inspections in or at mining operations in Namibia in respect of the safety of employees 
in the mining industry, recommend remedial actions, provision of advice to mine managers and 
advise the Minister of Mines and Energy on matters related to safe working conditions in the 
mining industry in Namibia. It is also mandated to conduct investigations related to mine accidents 
and submission thereof to the Office of the Prosecutor General for decision making. It further, 
through its Mine Safety and Services Division, issues authority for blasting certificates for both 
open cast and underground mines in Namibia. It liaises with the Ministry of Labour and the 
Ministry of Health on matters related to the Health and Safety of Employees in the mining industry 
and serves on the Safety Committee of the Chamber of Mines of Namibia (MME, 2010). 
2.3 Conclusion 
The preceding section highlighted a clear description of the hazards met in the mining sector. Of 
much importance was the conceptual framework that showed where these hazards could come 
from and what could be done to ameliorate them. It also showed the current trends and advances 
in the mining industry and the role that different policies and legislations governing mining play 





CHAPTER 3  
RESEARCH METHODOLOGY 
3 Study Design 
A cross-sectional study design using a quantitative method was used in this study. Cross-sectional 
surveys are studies that are designed to determine the frequency (or level) of a particular attribute, 
such as a specific exposure, disease or any other health-related event, in a defined population at a 
particular point in time. Therefore, a cross-sectional survey was suitable to investigate the level of 
knowledge of DPMT workers on mine hazards by assessing whether they are able to identify 
sources of hazards and use control measures to protect themselves from the injuries that these 
hazards may cause. Further to this, cross-sectional study designs are commonly used in KAP 
(Knowledge, Attitude and Practices) surveys.  
3.1 Study Site 
Plant site 1 
 








Plant Site 2 
 
Figure 3: Dundee Precious Metals Tsumeb Smelter Plant Site 2 
Map 
 
Figure 4: Map of Dundee Precious Metals Tsumeb Smelter 
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Dundee Precious Metals Tsumeb (Pty) Limited (DPMT) is located in Tsumeb, Oshikoto Region 
in the northern part of Namibia approximately 430 km north of the capital city Windhoek. The 
smelter was constructed in the early 1960’s to process concentrate from the Tsumeb copper mine 
and other mines in the country. It is linked by rail to the Atlantic port of Walvis Bay. Also located 
in this town are other mines namely Basil Lead which mines lead, Tschudi Mine which mines 
copper and Ohorongo Cement Factory. Comparing it to other mines, DPMT has been chosen 
because of a diverse range of demographic factors of its workforce. These demographics are 
education, socio-economic status, race and age. As such the results obtained from this study will 
give an in-depth detailed picture or appreciation of the impact of demographic factors on the topic 
under study. 
3.2 Study Population 
Dundee Precious Metals Tsumeb (DPMT) mine currently employs eight hundred workers with 
varying demographics who were the target population for this study.  
 
3.3 Sampling 
This study stratified the targeted population by nature of employment, that is full time and part 
time workers. From each category, a representative sample was required to respond to the matter 
in question. However, the sample size for each stratum was reached in consultation with the 
statistician. This being the case, a stratified random sampling was used. In each stratum, names 
were written and given code numbers. The numbers from each cluster/stratum were put into 
separate boxes from which they were drawn one at a time (fishbowl technique) without replacing.  
This made the assessment of knowledge level across different cadres easy and would further 
provide more information to compare any variations in knowledge levels and how they prevent 
injuries. 
3.3.1 Sample size Estimation 
Sample size was determined using a Centre for Disease Control and Prevention (CDC) EPINFO 
7.2 software for a population survey, with an estimated 800 population of Dundee Precious Metals 
Tsumeb mine. With a power of 80% and an acceptable error margin of 5%, with 2 clusters, the 
estimated sample size at 95% confidence level equalled 260. Adding an additional 25% 





    Figure 5: Sample Size Estimation using EPINFO 7.2 
3.3.2 Inclusion Criteria 
All those workers who are over 18 years of age were selected for the study. 
3.3.3 Exclusion Criteria 
Those workers who were doing administrative work at the time of this study were excluded from 
this study.  
3.4 Variables Table 
The Dependent and Independent Variables used in this were as follows: 
Table 1: Dependent and Independent Variables in the Study 
Variable Name Variable Type Variable Source Level of 
Measurement 
Gender Independent Questionnaire 
Data File 
Categorical 









Ethnicity Independent Questionnaire 
Data File 
Categorical 
Residence Independent Questionnaire 
Data File 
Categorical 
Nature of Employment Independent Questionnaire 
Data File 
Categorical 





Types of occupational hazards Dependent Questionnaire 
Data File 
Categorical 
Awareness of any occupational 














Training given on occupational 




Kind of training given Dependent Questionnaire 
Data File 
Categorical 
Length of training given Dependent Questionnaire 
Data File 
Categorical 





Knowledge of five major categories of 




Awareness of most basic rule Dependent  Questionnaire 
Data File 
Categorical 
Knowledge of any measures to protect 




Opinion on whether adherence to 
safety policies could reduce a miners 




Opinion on whether wearing safety 





Knowledge of any safety 
materials/tools that one can use to 









Frequency on the donning of 












The table below shows how the variables in this study were measured. 
Table 2: Measurements of Variables in the Study 
Variable Name Description How it was Measured 
Gender Sex of a worker Female- 0 
Male-1 
Age Age of a worker 18-28- 0 
40 and Older- 1 
29-39- 2 




Ethnicity Race of a worker White/Other races- 0 
Black – 1 
Residence Place of stay of a worker Rural – 0 
Urban -1 
Nature of Employment Full or Part-Time Part Time- 0 
Full-Time- 1 
Do you know what occupational 
hazards are 
Participant knowledge of what 
occupational hazards are 
No- 0 
Yes- 1 
If “YES” do you know the types of 
occupational hazards 




Are you aware of any occupational 
hazards that you are facing at this 
mine 
Awareness of hazards faced by 
participant at the smelter 
No- 0 
Yes- 1 
Do you know how these 
occupational hazards can harm 
you? 




Do you think you can protect 
yourself from these occupational 
hazards? 
Ability of a participant to protect 






Were you trained on occupational 
hazards at this mine after being 
hired? 




What kind of training were you 
given? 





What was the length of training? Length of training given to 
participant 
Less than 1 week-1 
Between 1 to 4 weeks- 2 
More than 1 month- 3 
Do you know the sources of 
occupational hazards at this mine? 
Does the participant know the 
sources of hazards 
No- 0 
Yes- 1 
Do you know the five major 
categories of occupational hazard 
control measures? 
Does participant know the 
categories of occupational hazards 
No- 0 
Yes- 1 
Are you aware of the most basic 
safety rule at this mine? 
Awareness of most basic safety rule 
at the mine 
No- 0 
Yes- 1 
Do you know any measures to 
protect yourself from occupational 
hazards? 
Does participant have any measures 
to protect oneself from hazards 
No- 0 
Yes- 1 
Do you think adherence to safety 
policies could reduce your chances 
of being injured? 




Do you think wearing safety 
materials could help prevent you 
from injuries?  
Participant opinion on wearing 
safety materials to prevent injuries 
No- 0 
Yes- 1 
Do you know any safety 
materials/tools that you can use to 
protect yourself from injuries?  
Knowledge of safety tools to 
protect oneself from injuries 
No- 0 
Yes- 1 
Do you know how to use protective 
materials while working? 






How often do you wear the 
protective materials while working? 
How often a participant wears 
protective materials while working 
Not at all- 0 
All the time- 1 
Do you understand the meanings of 
safety signs at this mine? 
Does participant understand the 





3.5 Data Collection Methods 
A self-administered close-ended questionnaire was used to collect data. DPMT mining company 
runs two working shifts; day and night shifts. The questionnaires were distributed on each of these 
shifts and during break time to enable workers complete them with maximum concentration. For 
those workers on night shift, they were given their questionnaires before the commencement of 
work. Grey areas raised by workers were duly addressed by the principal researcher. An option to 
take the questionnaire home and return it completed the next day was given to the respondents. 
Questionnaires for this study consisted of four sections: Section A was on demographic factors, 
Section B on knowledge of occupational safety and hazards, Section C on training on mining 
safety, and Section D on identification of hazards and use of control measures. 
3.6 Pilot Study 
To obtain high quality data in this study, a pilot study was done at Tschudi Mine which is located 
in the same region, about 5km from the main study site Dundee Precious Metals Tsumeb Mine. 
This was done to pre-test the questionnaire. It was performed to reflect all the procedures of the 
main study. It fulfilled a range of important functions and provided valuable insights into which 
areas of the questionnaire needed improvement.  
This pilot study aimed at not only developing and testing the adequacy of the questionnaire, but 
also to assess the feasibility of a full-scale study, to identify logistical problems which might occur 
when using proposed methods, to estimate variability in outcomes, to help determining sample 
size, determine what resources (finance, staff) would be needed and to assess the proposed data 
analysis techniques to uncover potential problems. Furthermore, it was also aimed at convincing 
other stakeholders that the main study was worth supporting. 
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The piloting site was chosen because it had all the characteristics similar to the main study site as 
its main activity was also copper mining. This researcher made phone calls to the human resource 
officer of Tschudi Mine asking for permission to carry out this pilot study. Having been given the 
permission, a date and time were set to do the pilot study.  
A group of 15 volunteers taken from different departments, sexes, races and educational attainment 
was identified to take part in this pilot study. This researcher introduced himself to them and 
explained the study topic and the reason why he was doing the pilot study. Each of these volunteers 
was allocated time to undergo an interview based on the questionnaire. At the end of the interviews 
with each subject, an expression of appreciation was given to them for their time and for accepting 
to be part of this pilot study. 
To improve the internal validity of this data collection instrument, the questionnaire was 
administered to pilot subjects in exactly the same way as it would be administered in the main 
study. The researcher asked the subjects for feedback to identify ambiguities and difficult 
questions. This was important as it helped to discard all the unnecessary, difficult or ambiguous 
questions. He recorded the time taken to complete the questionnaire so as to decide whether it 
could be completed within reasonable time. Questions from the pilot subjects were addressed as 
regards to the meanings of some abbreviations which they were not familiar with. 
Recommendations from these pilot subjects were also taken into consideration as regards to some 
extensions to the options given to the questions on the questionnaire. Furthermore, others 
recommended shortening, revising and re-wording some questions to make them clearer.   
The pilot study highlighted a number of fundamental issues which this researcher needed to 
address. Firstly, most of the pilot subjects complained of not understanding some questions, not 
because the questions were vague or ambiguous, but because they were phrased in English. As 
such, they opted to have someone interpret them in one of the local languages or Afrikaans saying 
that this would also shorten the time of the interview. Secondly, some were afraid to write their 
names on the questionnaire under the demographic section. Their reasoning was fear of being 




In view of the above issues, this researcher assured them of confidentiality as this was just a pilot 
study to pre-test the questionnaire. Secondly, the researcher noted the importance of having 
interpreters who would be trained to verbally translate the questions into the local languages. 
3.7 Validity and Reliability 
3.7.1 Validity 
To ensure validity of the various scales used in this study, a pre-test of the questionnaire was done 
at Tschudi Mining Company located in the same region as the main study site whose population 
is highly representative of the study sample. The pilot study demonstrated that the data collection 
instrument was capable of collecting the data necessary to answer research questions. Content 
validity was assessed by a rational analysis of the instrument by experts familiar with the construct 
of interest on the research subject. As such, some questions were reworded, added and some 
removed based on the responses of pre-test respondents. Questions asked in the questionnaire were 
put in order ranging from demographics, knowledge of hazards and safety training on mine safety 
to identification of hazards and use of control measures while keeping a focus on the research 
objectives. To establish the level of measurement in this data collection instrument, the responses 
under all the thematic areas were quantified so as to help predict the outcomes of interest of this 
study. 
3.7.2 Reliability 
Having done the pilot study at a company which had similar attributes as the main study site, it 
can confidently be said that this data collection instrument yielded the similar results hence its 
reliability. The questionnaire was reliable as the responses from participants were similar with the 
responses given by the pilot study participants at Tschudi Mine. The questionnaire was able to 
yield the similar results in terms of data required. Furthermore, the items in this instrument were 
designed on a scale to measure one construct (homogeneity).  
3.8 Data Analysis 
After data were collected, editing was done to determine its correctness, completeness, and 
accuracy. Data coding to categorise the data and to facilitate data entry into a statistical software 
was then conducted. Statistical Package for Social Sciences (SPSS) version 26 was used to enter 
data and clean it before analysis. The cleaning involved checking each variable for unusual values. 
The independent variables in this study were; age, qualification, race and gender. The dependent 
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variables were divided into three main groups namely training on mining safety, identification of 
hazards and use of control measures, and knowledge of occupational safety and hazards. The 
identification of hazards and use of control measures was defined as the ability of miners to know 
the sources of hazards and be able to protect themselves using personal protective equipment. 
Knowledge of occupational safety and hazards was defined as a worker’s awareness of safety 
measures and hazards ones meets while working. The exposed and unexposed group was based on 
the nature of employment i.e. full time and part time. Firstly, frequency computations were run to 
quantify the number of participants in each independent category (age, gender, qualification and 
ethnicity) and also to see if the data was normally distributed. Then an analysis was done on each 
objective. 
 
Objective 1: To assess the workers’ level of knowledge on general safety measures at DPMT 
mining company.  
Frequency distributions were run on each variable falling under each broad category of the main 
variables under study. This gave a clear picture of how many workers had enough or sufficient 
knowledge on a particular attribute. Furthermore, using EPINFO 7.2, crude odds ratios were 
computed to appreciate the probability of the odds of injury between those with less knowledge 
and those with enough or sufficient knowledge.  
Objective 2: To determine whether the workers’ level of knowledge on general safety 
measures to prevent work related injuries differ by socio-demographic factors. 
Adjusting for the independent variables in this study, a multivariate analysis was run to check if 
the differences in the probabilities of getting injured were statistically significant by using 
confidence intervals. 
3.9 Ethical Consideration 
The research was submitted to the University of Johannesburg Research Ethics and Higher Degree 
Committees for review and approval. A written application was made to Dundee Precious Metals 
Tsumeb Mine management to obtain approval to conduct the study at the mine (see Appendix 6). 
Study participants were told about the nature, purpose and objectives of the study and given the 
choice to either participate or not. They were informed that they would not be punished or 
victimised for refusing to participate in the study. Those who accepted to participate were asked 
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to sign the consent form. They were informed that they had the right to withdraw at any time if 
they so wished before the questionnaires were collected and that withdrawal after data has been 
submitted was not possible due to the anonymous nature of the study. The recruitment procedure 
was done in a way that neither the researcher nor the other participants knew which number/code 
belonged to which participant. This ensured confidentiality in this study. The researcher made sure 
that all the completed questionnaires were kept in a locked cabinet in his office. Those participants 
who could not read and/or write were assisted in private rooms. The research report will be 
presented in a way that nobody will be aware of responses to the questions of a particular 
participant. In this study, participants were not exposed to any harm. However, if participants had 
psychological problems with the study (e.g. fear to have contracted a disease after remembering 
to not having used face mask at one time), a psychologist would be hired to explain the issues 
behind the participants’ psychological stresses. Filling the questionnaire took approximately 20 
minutes. The participants were told they may access any information pertaining to this research 
and the results of this research through the University of Johannesburg, Faculty of Health Sciences 





DATA ANALYSIS, RESULTS AND INTERPRETATIONS 
4 Introduction 
This chapter described the analysis of data followed by a presentation of the research findings and 
interpretation of the findings. Data were analysed to explore the effect of the demographic factors 
on the knowledge of the miners on mine-related hazards, their ability to identify the hazards and 
prevent themselves from injuries, and impact of the training on occupational hazards on self-
protection from the hazards.  
Data were obtained from self-administered questionnaires completed by a total of 324 research) 
participants, full and part-time mine employees. This meant a 100% return rate on questionnaires 
handed out. A Statistical Package for Social Sciences (SPSS) version 26 was used to analyse the 
data in all the four sections of the questionnaire as follows: 
• Demographic data 
• Knowledge of occupational safety and hazards 
• Training on mining safety 
• Identification of hazards and use of control measures.  
After the data were entered into the statistical package for analysis, it was first cleaned before 
analysis to assess accuracy. This involved editing and correcting unusual figures in coding and 
working on typographical errors (Azeroual, et al., 2018). 
4.1 Methods of Data Analysis and Presentation of Data 
Descriptive statistical analysis was used to identify frequencies and percentages to answer all 
questions in the questionnaire. Crude odds ratios by using EPI-INFO 7 and adjusted odds ratios 
by using Multivariate Logistic Regression were run to establish the probability of a worker getting 
injured. The statistical significance of relationships among the variables was determined using the 





4.2 Demographic Data 
The demographic variables were age, qualification, ethnicity, nature of employment and gender. 
This is represented in the figures below. 
 
Figure 6: Age of research participants 
The ages of the research participants are shown in Figure 6 above and it can be seen that they were 
normally distributed as the median was equal to the mean. The minimum age was 18 and maximum 
age was 50. The mean age was 34 with a standard deviation of 7.688. 
 
Figure 7: Age groups of research participants 
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Participants were asked to tick the age category appropriate to them. Figure 7 above shows the 
frequencies according to the age groups of the research participants. The results show that most of 
the research participants were in the 29-39 age group followed by the 40+ age group. 
          4.2.1 Gender of research participants 
Results from the descriptive analysis show that 208 (64%) of the research participants were male 
and 116 (36%) were female.  




Figure 8: Nature of Employment of research participants 
Participants were also asked to indicate the nature of their employment. The above graph shows 
the frequencies of research participants according to the nature of employment. Out of the 324 





Figure 9: Qualification of research participants 
Figure 9 above shows the frequencies of the research participants disaggregated according to their 
qualifications. Baccalaureate/Postgraduate degree holders (42%) constituted a higher proportion 
of the research participants followed by Grade 12 or lower holders (30%), lastly, Post-Matric 
Certificate or Diploma holders. 
          4.2.3 Ethnicity of research participants 
The majority of the research participants in this study were of black ethnicity 183 (55%) followed 
by a combination of other races namely whites, coloureds and those of Asian origin making up 
141 (45%). 
Table 3: Frequencies and Crude Odds Ratios for the Demographic Factors of Research 
Participants 





Demographic Factor n % n % n % COR* 95% CI** 
 Total 324 100% 205 63.3% 119 36.7%   
Age Groups 
18-28 years 54 16.7% 24 44.4% 30 55.6% 0.52 0.28-0.96 
29-39 years 173 53.4% 105 60.7% 68 39.3% Reference  Reference  




Black 183 56.5% 116 63.4% 67 36.6% Reference  Reference  
White/Other Races 58 43.9% 45 77.6% 13 22.4% 2.0 1.01-3.97 
Gender 
Male 208 64.2% 134 64.4% 74 35.6% Reference Reference  
Female 116 35.8% 71 61.2% 45 38.8% 0.87 0.55-1.39 
Qualification 
Grade 12 or Lower 98 30.2% 38 38.8% 60 61.2% 0.20 0.11-0.35 
Post Matric/Cert/Dip 89 27.5% 63 70.8% 26 29.2% 0.77 0.42-1.40 
Baccalaureate/Postgra
duate Degree 
137 42.3% 104 75.9% 33 24.1% Reference Reference  
*  COR is crude odds ratio 
**  CI is Confidence intervals 
 
Table 3 above shows the frequencies and crude odds ratios for the social demographics of research 
participants. Using age group 29-39 as reference group the odds of having injuries among the older 
employees was 2.34 times higher compared to the younger group. Being younger was more 
protective to odds of having injuries by 48% (COR=2.34, 95% CI: 1.32-4.15) and (COR=0.52, 
95% CI 0.28-0.96) respectively.  On racial perspective, the odds of injuries were 2 times higher in 
the white and other races compared to the black dominating race (COR=2.0, 95% CI 1.01-3.97). 
Attending a formal education resulted in having lower odds of injuries as opposed to non-
attendance to any form of education (COR=0.20, 95% CI 0.11-0.35).  
4.3 Knowledge of Occupational Safety and Hazards 
Table 4 below shows the frequency distribution of the knowledge of occupational safety and 
hazards of the research participants 
Table 4: Frequency distributions of Knowledge of Occupational Safety and Hazards of 
research participants 
 Total Full-Time Workers Part-Time Workers 
Characteristic Response n % n % n % 
Do you know what occupational hazards are? 
 Yes 310 95.7% 199  64.2% 111 35.8%  
No 14 4.3% 6 42.9% 8 57.1% 
If “YES”, do you know the types of occupational hazards? 
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 Yes 268 82.7% 175 65.3% 93 34.7% 
No 56 0.6%  30 53.6% 26 46.4% 
Are you aware of any occupational hazards that you are facing at this mine? 
 Yes 300 92.6% 194 64.7% 106 35.3% 
No 24 0.3% 11 45.8% 13 54.2% 
Do you know how these occupational hazards can harm you? 
 Yes 302 93.2% 199 65.9% 103 34.1% 
No 22 6.8% 6 27.3% 16 72.7% 
Do you think you can protect yourself from these occupational hazards? 
 Yes 302 93.2% 195 64.6% 107 35.4% 
No 22 6.8% 10 45.5% 12 54.5% 
  
The knowledge frequencies of the research participants are shown in Table 4 above. In this section, 
5 questions were asked to find out or assess their knowledge on occupational safety and hazards. 
The participants were asked if they knew what occupational hazards were, 199 (64%) full time 
workers and 111 (36) part-time workers indicated that they knew what occupational hazards were 
whereas 6 (43%) full time workers and 8 (57%) part-time workers indicated that they did not know 
what occupational hazards were. On the types of occupational hazards, 175 (65%) full time and 
93 (35%) part-time workers indicated they knew the types of occupational hazards, 30 (54%) full 
time and 26 (46%) part-time workers indicated they did not know the types of occupational 
hazards.  
Further to this, 65% full time and 35% part-time workers indicated they were aware of the hazards 
they were facing at the mine. However, 46% full time and 54% part-time employees indicated they 
did not know the hazards they were facing at the mine. The research participants were also asked 
if they knew whether occupational hazards could harm them, 66% of full time and 34% part-time 
workers indicated they knew these hazards could harm them, 27% full time and 73% part-time 
workers said they did not know whether these hazards could harm them or not.   
Lastly, the research participants were further asked if they could protect themselves from the 
occupational hazards, 65% (195) full time and 35% (107) part-time workers said they would 
protect themselves from these occupational hazards while 47% (10) full time and 53 % (12) part-
time workers indicated that they would not be able to protect themselves. 
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Table 5 below shows the crude and adjusted odds ratios of the knowledge characteristics of 
occupational safety and hazards of research participants. 
Table 5: Crude Odds Ratios (COR) and Adjusted Odds Ratios (AOR) of Knowledge 
characteristics of Occupational Safety and Hazards of research participants  
Knowledge Characteristics  COR 95% CI AOR 95% CI 
Do you know what Occupational 
hazards are? 
Yes Reference Reference Reference Reference 
No 0.42 0.14-1.24 1.49 0.43-5.12 
If “YES”, do you know the types of 
occupational hazards? 
Yes Reference Reference Reference Reference  
No 0.61 0.34-1.10 0.79 0.38-1.63 
Are you aware of occupational 
hazards you are facing at this mine 
Yes Reference Reference Reference Reference 
No 0.46 0.20-1.07 1.28 0.51-3.23 
Do you know how these 
occupational hazards can harm you? 
Yes Reference Reference Reference Reference  
No 0.19 0.07-0.51 3.38 1.18-9.67 
Do you think you can protect yourself 
from occupational hazards? 
Yes Reference Reference Reference Reference 
No 0.46 0.19-1.09 1.54 0.58-4.04 
⃰ COR is crude odds ratio 
**  CI is Confidence intervals 
*** AOR is Adjusted odds ratio- Adjusted for Age, qualification, race and gender 
 
The table 5 above presents the crude and adjusted odds ratios on the knowledge characteristics on 
occupational safety and hazards of the research participants. It shows that lack of knowledge on 
occupational hazards harmfulness resulted in having higher odds of injuries by 3.38 times more 
compared to those who knew occupational hazards-related harmfulness in the adjusted analysis 
(AOR=3.38, 95% CI: 1.18-9.67).  
4.4 Training on Mining Safety 
To assess the odds of injuries according to the training that the participants were given while 





Table 6: Crude Odds Ratios, Adjusted Odds ratios and Frequency Distributions on the 








Response n % n % n % COR* 95% CI** AOR*** 95% CI 
Were you trained on occupational hazards at this mine after being hired? 
Yes 322 99.4%  204 63.4%  118 36.6%  Reference  Reference Reference Reference 
No 2 0.6% 1 50.0% 1 50.0% 0.58 0.04-9.33 3.54 0.18-69.08 
What kind of training were you given? 
Practical 191 59.0% 134 70.2% 57 29.8% Reference Reference Reference Reference 
Theory 95 29.3% 40 42.1% 55 57.9% 0.31 0.19-0.52 0.37 0.13-1.04 
Both 38 11.7% 31 81.6% 7 18.4% 1.88 0.78-4.53 0.55 0.21-1.40 
What was the length of the training? 
Less than 
1 week 
139 42.9% 70 50.4% 69 49.6% 0.38 0.23-0.60 1.10 0.57-2.12 
More than 
1 week 
185 57.1% 135 73.0% 50 27.0% Reference Reference Reference reference 
*  COR is crude odds ratio 
**  CI is Confidence intervals 
*** AOR is Adjusted odds ratio- Adjusted for Age, qualification, race and gender 
 
Table 6 above shows the effect of training on the odds of injuries.  It can be seen that those workers 
who were not trained on occupational hazards 3.54 times likely to get injured than those who were 
trained (AOR = 3.54, 95% CI: 0.18-69.08). it was also noted that those who were trained for less 
than a week were 1.10 times likely to be get injured than those who were trained for more than a 
week, (AOR = 1.10, 95% CI: 0.57-2.12). The odds of getting injured after undergoing either a 
theory training (AOR = 0.37, 95% CI: 0.13-1.04) or both practical and theory (AOR = 0.55, 95% 
CI: 0.21-1.40) was at least protective to injuries. 
4.5 Identification of Hazards and Use of Control Measures 
Table 7 below shows the frequencies of the responses on various variables under identification of 





Table 7: Frequency Distributions on Identification of Hazards and Use of Control Measures  
Characteristic Total Fulltime Workers Part-Time Workers 
Response n % n % n % 
Do you know the sources of occupational hazards? 
Yes 299 92.3% 193 64.5 % 106 35.5%  
No 25 7.7% 12 48.0% 13 52.0% 
Do you know the 5 major categories of occupational hazard control measures? 
Yes 185 57.1% 138 74.6% 47 25.4% 
No 139 42.9% 67 48.2% 72 51.8% 
Are you aware of the most basic safety rule at this mine? 
Yes 284 87.7% 187 65.8% 97 34.2% 
No 40 12.3% 18 45.0% 22 55.0% 
Do you know any measures to protect yourself from occupational hazards? 
Yes 317 97.8% 203 64.0% 114 36.0% 
No 7 2.2% 2 28.6% 5 71.4% 
Do you think that adherence to safety policies could reduce your chances of being injured? 
Yes 259 79.9% 178 68.7% 81 31.3% 
No  65 20.1% 27 41.5% 38 58.5% 
Do you think that wearing safety materials could help prevent you from injuries? 
Yes 303 93.5% 193 63.7% 110 36.3% 
No 21 6.5% 12 57.1% 9 42.9% 
Do you know any safety materials that you can use to protect yourself from injuries? 
Yes 324 100% 205 63.3% 119 36.7% 
No  - - - - - 
Do you know how to use protective materials while working? 
Yes 322 99.4% 203 63.0% 119 37.0% 
No 2 0.6% 2 100.0% 0 0.0% 
How often do you wear protective materials while working? 
All the time 254 78.4% 168 66.1% 86 33.9% 
Sometimes/Not at all 70 21.6% 37 52.9% 33 47.1% 
Do you understand the meanings of the safety signs at this mine? 
Yes 316 97.5% 200 63.3% 116 36.7% 




It can be seen from Table 7 above that 193 (65%) full time and 106 (35%) part-time workers 
indicated they knew the sources of occupational hazards. However, 12 (48%) full time and 13 
(52%) part-time workers indicated they did not know where these occupational hazards emanated 
at the mine. One hundred and thirty-eight (75%) full time and 47 (25%) part-time workers 
indicated that they knew the occupational hazard control measures while 67 (48%) full time and 
72 (52%) part-time workers reported that they did not know the five major categories of 
occupational hazard control measures. 
Further to this, 187 (66%) full time and 97 (34%) part-time workers indicated that they were aware 
of the basic safety rule; 18 (45%) full time and 22 (55%) part-time workers reported that they did 
not know this basic safety rule. Most of the full time, 203 (64%) and part-time, 114 (36%) 
employees reported having knowledge of the measures to protect themselves from occupational 
hazards. Only 2 (29%) full time and 5 (71%) part-time employees indicated having no knowledge 
of the measures that they could use to protect themselves from these hazards. The results further 
showed that 178 (69%) full time and 81 (31%) part-time workers believed that following safety 
policies could reduce the chances of being injured while 27 (42%) full time and 38 (58%) part-
time workers were of the opinion that adherence to policies could not help reduce the chances of 
being injured.  
The majority, 94% of all the employees were confident that wearing safety materials could help 
prevent themselves from injuries; dis-aggregated by nature of employment 193 (64%) full time 
and 110 (36%) part-time employees. Furthermore, 12 (57%) full time and 9 (43%) part-time 
employees reported to not be sure if wearing safety materials could help prevent one from injuries. 
The results also show that all the research participants had knowledge of safety materials that one 
could use to protect him/herself from injuries; 205 (63%) full time and 119 (37%) part-time 
employees. Knowledge on the use of protective materials was one of the key aspects that the 
research participants were asked. Here, 203 (63%) full time and 119 (37%) part-time workers 
reported to know how to use PPE while 2 full time and 2 part-time workers reported to not know 
how to use PPE. On wearing protective materials while working, the results indicate that 168 
(66%) full time and 86 (34%) part-time workers indicated that they wore protective gear all the 
time. However, 37 (53%) full time and 33 (47%) part-time workers reported to sometimes wear 
PPE or not at all. Lastly, 200 (63%) full time and 116 (37%) part-time workers reported to know 
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the meaning of safety signs while 5 (63%) full time and 3 (37%) reported to either not be sure or 
having no knowledge of the meanings of the safety signs at the mine.   
Table 8 below shows the crude and adjusted odds ratios of the research participants on the 
identification of hazards and use of control measures controlling for age, qualification, race and 
gender.  
 
Table 8: Crude Odds Ratios and Adjusted Odds Ratios of the research participants on 
Identification of Hazards and Use of Control Measures  
Characteristic COR* 95% CI** AOR*** 95% CI** 
Do you know the sources of occupational hazards?   
Yes Reference  Reference  Reference  Reference  
No  0.51 0.22-1.15 1.61 0.64-4.04 
Do you know the 5 major categories of occupational hazard control measures? 
Yes  Reference  Reference  Reference  Reference  
No 0.32 0.20-0.51 1.96 1.15-3.35 
Are you aware of the most basic safety rule at this mine?   
Yes  Reference  Reference  Reference  Reference  
No 0.32 0.19-0.57 2.38 0.42-3.59 
Do you know any measures to protect yourself from occupational hazards?  
Yes  Reference  Reference  Reference  Reference  
No 0.23 0.04-1.18 1.45 0.75-2.80 
Do you think that adherence to safety policies could reduce your chances of being injured? 
Yes  Reference  Reference  Reference  Reference  
No 0.32 0.19-0.57 1.80 0.96-3.38 
Do you think that wearing safety materials could help prevent you from injuries? 
Yes    1.06 0.60-1.91   1.26    0.87-1.82  
No Reference  reference reference Reference 
Do you know any safety materials that you can use to protect yourself from injuries? 
Yes  Reference  Reference  Reference  Reference  
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No 0.76 0.31-1.86  1.25 0.46-3.36 
Do you know how to use protective materials while working?   
Yes  Reference  Reference  Reference  Reference  
No Undefined Undefined 0.000 0.000- 
How often do you wear protective materials while working?   
Yes  Reference  Reference  Reference  Reference  
No 0.57 0.34-0.98 1.40 0.76-2.59 
Do you understand the meanings of the safety signs at this mine?  
Yes  Reference  Reference  Reference  Reference  
No 0.97 0.23-4.12 0.43 0.09-2.04 
*  COR is crude odds ratio 
**  CI is Confidence intervals 
*** AOR is Adjusted odds ratio- Adjusted for Age, qualification, race and gender 
 
 
The above analysis showed that the part-time workers were less likely to have knowledge about 
the categories of occupational hazards; COR 0.32, 95% CI (0.20-0.51), less likely to be aware of 
the basic safety rule; COR 0.42, 95% CI (0.22-0.83), less opinionated that adherence to safety 
policies could prevent them from getting injured; COR 0.32, 95% CI (0.19-0.57) and less likely to 
put on protective wear while working; COR 0.57, 95% CI (0.34-0.98). These findings were 
statistically significant. 
Similarly, in the multivariate analysis, table 8 above shows that lack of knowledge on the five 
major categories of occupational hazards was a significant predictor of the probability of workers 
getting injured. With an (AOR= 1.96, CI: 1.15-3.35), it can be concluded that for every decrease 







4.6 Summary of key findings 
This chapter focused on analysing and interpreting the data. The key findings were that the 
majority of the research participants were in the 29-39 age group. However, it was found that the 
older workers were more likely to get injured than the younger. Attending formal education 
reduced the chances of a worker getting injured than non-attendance to any formal education. 
Lack of knowledge on the harmfulness of occupational hazards resulted in having higher odds of 
injuries compared to those who knew how harmful the occupational hazards could be. Not 
knowing the five major categories of occupational hazards proved to be a significant predictor of 
the probability of workers getting injured. Further, it was found that the research participants who 
were less likely to be aware of the most basic safety rule, less confident that adherence to safety 
policies could prevent them from injuries and lastly, less likely to put on personal protective 
equipment while working had higher odds of getting injured than those who were affirmative to 




CHAPTER 5: DISCUSSION 
5 Introduction 
The purpose of this study was to assess the knowledge of mine workers on mine-related hazards 
and their prevention measures at Dundee Precious Metals Tsumeb (DPMT) Mine. Specifically, 
the study aimed at exploring the effect of demographic factors on the knowledge of mine-related 
hazards of miners. Although this study was conducted within the context of DPMT, the findings 
can be generalised to the Namibian mining industry.  
Occupational injuries continue to escalate at alarming levels in the mining sector in Namibia 
despite implementation of policies aimed at protecting workers from getting injured. Namibia 
Health Safety Executive Report (2015) pointed out that mining companies continue to suffer 
economic losses through compensating workers who suffer disabling injuries and also through 
taking care of miners when they are admitted in hospitals. It further argues that beside this cost, 
families of injured workers share a fair part of this suffering more so when they are dependents to 
the victims of these injuries who are bread winners in their homes.  
Despite that DPMT had a well-structured occupational health and safety policy, the company still 
suffered work-related injuries hence a need to explore what could be the contributing factors. A 
health impact assessment for the environmental impact assessment of the Dundee Precious Metals 
Tsumeb Smelter expansion project conducted by Professor J. E. Myers (2016) posted that 261 
personal noise exposures were measured in 2015 of which 240 exceeded 85decibels exposure 
limit. Professor Myers further found that heat was another hazard due to nature of tasks more 
especially those to do with machine maintenance. Ergonomics as regards to manual handling and 
awkward posture especially tasks concerned with maintenance work were a health hazard worthy 
noting alongside fatigue due to shift work, pressing deadlines, plus a combination of awkward PPE 
and hot ambient conditions. To address this gap, this cross-sectional study to assess the knowledge 
of workers on occupational hazards and how they could protect themselves from disabling injuries 
brought about by these hazards was carried out. Analysis was stratified according to the nature of 
employment. Age, gender, qualification and ethnicity were the predictors or independent variables 
in this study. The dependent variables were categorised into three groups namely knowledge of 
occupational safety and hazards, training on mining safety and lastly, identification of hazards and 
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use of control measures. Each of these dependent variables had its own thematic areas which were 
of vital importance in this study.  
Data was quantitatively analysed using Statistical Package for Social Sciences (SPSS) version 26 
and reported frequency distributions of the study thematic areas. I also performed logistic 
regression to determine which factors were independently associated with the probability of 
getting injured. I found statistically significant associations at 95% Confidence Interval. Only 
significant findings are discussed in this chapter.   
5.1 Study Objectives 
The main objective of this study was to assess the level of knowledge of workers of Dundee 
Precious Metals Tsumeb (DPMT) Mine on mine-related hazards that had the potential to cause 
harm and their prevention measures. The specific objectives were; 
a. To assess the workers’ level of knowledge on general safety measures at DPMT mining 
company. 
b. To determine whether the workers’ level of knowledge on general safety measures to 
prevent work-related injuries differed by socio-demographic factors. 
 
5.2 Summary of key findings 
The key findings were that the majority of the research participants were in the 29-39 age group. 
However, it was found out that the older workers were more likely to get injured than the younger. 
Attending formal education reduced the chances of a worker getting injured than non-attendance 
to any formal or little education. Lack of knowledge on the harmfulness of occupational hazards 
resulted in having higher odds of injuries compared to those who knew how harmful the 
occupational hazards could be. Not knowing the five major categories of occupational hazards 
proved to be a significant predictor of the probability of workers getting injured. Furthermore, it 
was found out that some research participants were less likely to be aware of the most basic safety 
rule, less confident that adherence to safety policies could protect them from injuries and lastly, 
less likely to put on personal protective equipment while working.  
5.3 Discussion of the key findings  
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5.3.1 Demographic Characteristics 
A review paper by Kenny, et al., (2016) posted that the proportion of older workers had increased 
substantially in the Canadian labour market resulting in age-related declines in functional capacity 
associated with impairments to the cardio-respiratory and muscular systems. They further 
indicated that older workers were reported to exhibit reductions in work output and in the ability 
to perform and/or sustain the required effort when performing work tasks.  
Another study by Smith and Berecki-Gisolf (2014) which was aimed at examining the relationship 
between age, occupational demands and risk of serious work injury, found that older age and 
greater physical demands at work were associated with an increased risk of musculoskeletal 
claims. Based on these study findings, it is not surprising that DPMT is dominated by a youthful 
workforce as it can be seen from the descriptive analysis that the majority of the research 
participants in this study were in the 29-39 age group with a mean age of 33.94.  
Mining involves activities which are physically demanding and require greater endurance on the 
side of workers, thus making the youth most suited for the job (Kenny, et al., 2016). These jobs 
are also potentially risky and demand that workers should be knowledgeable on safety measures 
to prevent accidents. The youthful workforce of the company has some advantages for the 
company in terms of workplace safety. A youthful workforce would likely reduce accidents due 
to their quick reflexes (Berecki-Gisolf (2014). They can also easily be introduced to and adopt new 
technologies and safety measures that have the potential to reduce accidents. Furthermore, young 
people can easily be re-trained or shifted to another department of the production line after injury 
and still be productive for some more years after the injury because of their younger age. In another 
study done in Finland to examine the age-related changes in work ability and injury risk in 
underground and open-cut coal miners, Illmarinen (2001) posted that older workers are generally 
more vulnerable to stress from excessive physical demands and poor work posture and are less 
tolerant of night work.  
A study by Bahn (2013) concluded that low educational attainment would mean making it 
impossible for academically lowly-qualified personnel to follow safety instructions within the 
mine especially in written format. Stanley and Manthorpe (2004) argued that being able to read 
safety instructions is important in avoiding potential injuries and accidents and so if workers are 
unable to read instructions, the odds of getting injured will likely stack against them. Hogstedt 
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(2000) posted that workers with formal education were more knowledgeable about work-place 
hazards because education empowered them to prevent work-related hazards and without 
education they would not be able to understand and adopt the occupational health measures and 
practices. These studies support results in this study that attending formal education reduced the 
odds of injuries as compared to non-attendance to any formal education or attendance to only lower 
education levels. 
A study by Shannon, et al., (2009) showed that white workers had higher odds of getting injured 
than black workers. This finding is similar to that of this study which found the odds of probability 
of a white/other race worker getting injured were almost twice that of the black worker. This was 
a surprising finding as a study done by Seabury, et al., (2017) noted that most white workers are 
employed in white-collar jobs (supervisory) thereby least exposing themselves to work-related 
hazards.  
5.3.2 Knowledge characteristics of Occupational Safety and Hazards 
In a descriptive analytic study done in Nigeria to explore the determinants of knowledge and safety 
practices of occupational hazards of textile dye workers in Sokoto by Okafoagu, et al. (2017), 
found that observing safe practices while working depended on the appropriate attitude towards 
the associated risk factors which was dependent on the knowledge of the harmful effects of the 
risk factors. This study found that lack of knowledge on the harmfulness of the occupational 
hazards resulted in having higher odds of injuries compared to those who knew how harmful these 
hazards were. This lack of knowledge might have been due to poor attitudes and individual work 
practices emanating from low education attainment as argued by Hogstedt (2000) who also found 
positive attitude towards occupational hazards translating into good safety measures while working 
to be significant. These studies support findings of this study, that having no knowledge about the 
harmfulness of hazards increased the probability of having higher odds of injuries than those who 
knew how harmful the hazards could be.  
Not knowing the types of hazards can prove lethal to the health of workers in various occupations. 
Just as good as a home should be, a workplace is supposed to be a second home where the risk of 
being injured should be minimal (Emodi, 2015). Unfortunately, some of the hazards faced by 
workers are brought about by the workers’ ignorance, that is to say, not knowing what type or 
category of a hazard they are facing. In this study, a good proportion of research participants (92%) 
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indicated to know the sources of occupational hazards at the mine but was not sure of the categories 
of the hazards. Knowing the sources of hazards gives more protection than having no knowledge 
of the categories of the hazards. A worker can protect him/herself if aware of the source of the 
hazard by using the appropriate personal protective equipment (PPE). However, knowing the 
category of the hazard one is facing has added advantages as the worker can apply the specific 
protective measure rather than use the standard protective measures that someone who only knows 
the sources of hazards would use.  
5.3.3 Identification of hazards and use of control measures 
Getting control over occupational injuries means a worker has to at least be aware of basic safety 
rules; lack thereof will mean having higher odds of the probability of getting injured as was found 
in this study. Generally, workers who do not hid safety rules and their implications on their health 
are likely to exhibit an attitudinal gap towards those rules as indicated by Weichbrodt (2015). He 
further says that lack of adherence to all safety rules or policies that guide the conduct of workers 
while working exposes them to higher chances of getting injured stemming from the fact that they 
ignore the personal safety precautions such as donning PPE. 
5.4 Limitations 
Most of the study participants were reluctant to fill out the questionnaires citing reasons that 
whatever the outcome of the study, they would not benefit from it. Even though Namibia uses 
English as an official language, most of the participants were not well versed with the language as 
they were good in Afrikaans. This impacted their understanding of the questions. This is in spite 
of the fact that the researcher explained the questions in clearer terms. However, even though this 
study only focused on Dundee Precious Metals Tsumeb Mine and did not include other mines, the 
findings herein may be generalised to other mines and workplaces with similar activities.   
5.5 Strengths of the Study 
The participants in this study came from all required departments of the mine and from both full 
and part-time workers, as such the sample was not only large enough, but also representative of 
the population under study. Secondly, the pilot study was done at a site which had similar 
characteristics as the main study site, hence the findings might be generalised to a wider 
community. Another major strength was that the evaluation of the data covered all the major 
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variables ranging from demographics, knowledge of hazards, identification of hazards and training 
on mine safety. 
 
5.6 Conclusion 
The frequencies of the responses on each variable under study, lead to the conclusion that the 
majority of the workers had good knowledge of mine-related hazards and their prevention 
measures at Dundee Precious Metals Tsumeb Mine. From the frequency tables, 96% of the study 
participants said they knew what occupational hazards were, 82% said they knew the types of 
occupational hazards, 93% were aware of the hazards being faced at the mine, 93% knew that the 
hazards could harm them and that they could protect themselves from them. Furthermore, 92% 
indicated to know the sources of hazards, 57% indicated to know the five categories of 
occupational hazards, 88% indicated to be aware of the most basic rule and 98% indicated to know 
the measures to protect themselves from occupational hazards. Additionally, 80% were of the 
opinion that adherence to safety policies could protect them from occupational hazards, 94% 
indicated that wearing safety materials could protect them from injuries, all indicated knowing 
how to use safety materials and use them while working, 78% indicated to wear protective gear 
while working and lastly 98% indicated to understand the meanings of safety signs. 
Further analysis showed that the workers’ level of knowledge on general safety measures to 
prevent work related injuries differed by sociodemographic factors. This was noted under 
qualification, age and ethnicity. Those workers who had higher qualifications had lower odds of 
getting injured than those who had grade 12 or lower qualification. Furthermore, younger workers 
were found to have a lower probability of getting injured than older workers. Workers of white 
ethnicity were also found to have higher odds of getting injured than those of black ethnicity.  
In conclusion, as lack of knowledge about mine related hazards does not seem to be the main cause 
of injury at this particular mine one has to look at multi-faceted factors needed to control 
occupational injuries in mines. Companies need to ensure that their workforce is physically fit to 
withstand heavy activities, mentally sound to make proper judgements when faced with conditions 
that exposes them to injuries and well qualified to understand the dangers of the occupational 
hazards that will in turn guide themselves properly as regards to the use of PPE and employing 
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survival measures to mitigate those hazards. Adherence to policies should be jealously 
implemented by companies at all cost as this is the benchmark for every other occupational health 
and safety pillar.  
5.7 Research Contributions 
Though the data collected in this study might have not been very substantial due to time and 
financial constraints, the research contributed in the various areas of occupational health and safety 
within the mining sector. The research contributed the following: 
• It created a need to jealously see to it that occupational health and safety is given the 
priority and attention it deserves if the mines are not only to reduce the financial expenses 
on compensations and medical care but also importantly to save the invaluable lives of 
workers. 
• It created a need to make sure that occupational health and safety should be given enough 
resources both human and financial capital. This will make sure that people are not working 
long shifts and that enough PPE is purchased and made available for use by workers. 
• It also created a need for very close supervision to make sure that workers are adhering to 
the policies and guidelines of occupational health and safety. This is in view of the fact that 
some workers may ignore use of or applying safety measures while working.  
5.8 Public health implications 
This study covered a wide range of areas whose impact should not be underestimated. Raising 
awareness on public health issues usually has a ripple effect. Occupational health problems do 
have a reciprocal effect to environmental settings. As such, the findings from this study might 
prevent and safeguard the lives of miners; they might also help ensuring that the environment gets 
protected. The findings could play a major role not only in ensuring that the health of miners was 
safeguarded but also that the government of Namibia puts in place strict measures when it comes 
to occupational safety and hygiene. Further, these findings would be a wake-up call to occupational 
health control bodies to review their policies regarding the implementation of hazard prevention 





A healthy, productive and strong workforce is a wish for every company. A good working 
environment facilitates the company’s productivity. However, hazards are inevitable. As such 
mines should prioritise workplace safety and positive work attitudes. Though mining hazards still 
serve as a major concern of the working society, policy makers and other stakeholders should 
ensure that; 
• The injuries are recorded, and records kept safe (data management) to be used as a 
reference point to see where there might be a gap that needs improvement. 
• Even though the findings showed that workers had sufficient knowledge of mine-related 
hazards and their prevention, Dundee Precious Metals Tsumeb mine (DPMT) should 
continue to put in strict guidelines of occupational health and safety to make sure that the 
“Zero Harm is Possible” motto is respected and achieved. 
• Lastly, DPMT should continue to sensitise the workers that hazard prevention begins with 
them and that, ideally, the workers are responsible for their own fate assuming all the 
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Appendix 1: Questionnaire                                                             Questionnaire Number:      . 
Section A: Demographics (Please tick the correct answer) 









4. Level of Education: 
Grade 11 or lower 1 
Grade 12 (Matric) 2 
Post-Matric Certificate or Diploma 3 
Baccalaureate Degree(s) 4 





Indian or Asian 4 
6. Residence 
Rural 1 
Urban  2 
7. Nature of Employment 
Part time 1 






Section B: Knowledge of OSH Occupational Safety and Hazards 
8. Do you know what Occupational Hazards are? 
Yes 1 
No 2 
Not Sure 3 
9. If “YES” do you know the types of occupational hazards?  
Yes  1 
No 2 
Not sure 3 
10. Are you aware of any occupational hazards that you are facing at this mine?  
Yes 1 
No 2 
Not sure 3 
11. Do you know how these occupational hazards can harm you? 
Yes 1 
No 2 
Not sure 3 
12. Do you think you can protect yourself from these occupation hazards? 
Yes 1 
No 2 
Not sure 3 
Section C: Training on mining safety 
13. Were you trained on occupational hazards at this mine after been hired? 
Yes 1 
No 2 
14. What kind of training were you given? (if you answered NO to question 13, do not answer 
question 14)     
Practical                  1 
Theory 2 
Both 3 
15. What was the length of the training?     
Less than 1 week 1 
Between 1 to 4 weeks 2 
More than 1 month 3 
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Section D: Identification of hazards and use of control measures 
16. Do you know the sources of occupational hazards at this mine?  
Yes 1 
No 2 
Not sure 3 
17. Do you know the five major categories of occupational hazard control measures?  
Yes 1 
No 2 
Not sure 3 
18. Are you aware of the most basic safety rule at this mine? 
Very Aware 1 
Aware 2 
Not Aware 3 
19. Do you know any measures to protect yourself from occupational hazards? 
Yes 1 
No 2 
Not sure 3 
20. Do you think that adherence to safety policies could reduce your chances of being injured? 
Strongly agree      1 
Agree 2 
Disagree 3 
Strongly disagree 4 
21. Do you think that wearing safety materials could help prevent you from injuries? 
Strongly agree      1 
Agree 2 
Disagree 3 
Strongly disagree 4 
22. Do you know any safety materials/tools that you can use to protect yourself from injuries? 
Yes 1 
No 2 





24. How often do you wear the protective materials while working?    
All the time 1 
Sometimes 2 
Not at all 3 
25. Do you understand the meanings of the safety signs at this mine? 
Yes 1 






Appendix 2: Research Information Letter 
 
DEPARTMENT OF ENVIRONMENTAL HEALTH 
RESEARCH STUDY INFORMATION LETTER 
REC 11.0 
9 September, 2019 
Good Day 
My name is MAVUTO PRECIOUS MVULA. I am a postgraduate student at University of 
Johannesburg and I am conducting a research study titled Knowledge of Mine Workers on mine-
related hazards and their prevention at Dundee Precious Metals Tsumeb Mine.  
I am kindly inviting you to participate in the research study. If you agree to participate, you are 
kindly requested to complete the attached self-administered questionnaire that has four sections 
namely 
• Demographic data 
• Knowledge of occupational safety and hazards 
• Training on mining safety 
• Identification of hazards and use of control measures 
Before you decide on whether to participate or not, I would like to explain to you why the research 
is being done and what it will involve for you. I will go through the information letter with you 
and answer any questions you have. This should take about 10 to 20 minutes. The study is part of 
a research project being completed as a requirement for a MASTERS DEGREE IN PUBLIC 
HEALTH through the University of Johannesburg. 
THE PURPOSE OF THIS STUDY is to assess the knowledge of mine workers at Dundee mine 
on mine-related hazards and how they protect themselves from those hazards.  
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Below, I have compiled a set of questions and answers that I believe will assist you in 
understanding the relevant details of participation in this research study. Please read through these. 
If you have any further questions, I will be happy to answer them for you. 
Do I have to take part?  
• Participation is at your own preference. It is up to you to decide to participate in the study. 
I will describe the study and go through this information sheet. If you agree to take part, I 
will then ask you to sign a consent form.  
What exactly will I be expected to do if I agree to participate?  
• You are expected to answer questions regarding the types of hazards that you are exposed 
to, how you identify these hazards and how you protect yourselves from these hazards. 
This will be done either during break time at Dundee Precious Metals premises, after shift 
(either at Dundee Precious Metals mine premises, at home, or in a private setting).  
What will your responsibilities be, as the researcher?  
• My responsibilities will be to explain further what the question is asking of you so that you 
can clearly understand the question and give the correct answer from the options given on 
the questionnaire.  
If I choose to participate, how long will it take me to complete the questionnaire?  
• The questionnaire consists of 25 questions which are simple and straight forward. It will 
take approximately 20 minutes to complete the questionnaire.  
What will happen if I want to withdraw from the study?  
• If you decide to participate, you are free to withdraw your consent at any time without 
giving a reason and without any consequences. If you wish to withdraw your consent, you 
should inform me as soon as possible. The withdrawal should possibly be before the 
questionnaires are collected for data analysis. 
If I choose to participate, will there be any expenses for me, or payment due to me?  
• You will not be paid to participate in this study and you will not bear any expenses.  
If I choose to participate, what are the risks involved?  
• As a participant, you will not be exposed to any risks.   
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If I choose to participate, what are the benefits involved?  
• There are no direct benefits to participants in this research study.  
Will my participation in this study be kept confidential?  
• All reasonable efforts will be made to keep your personal information confidential and 
respect your right to privacy. You will not be identified in any research reports that may be 
published. The recruitment procedure will be done in a way that neither the researcher nor 
the other participants will know which code belongs to which participants. This will ensure 
your confidentiality in this study. The researcher will make sure that all the completed 
questionnaires are kept in a locked cabinet in his office. If you are not able to read and/or 
write, you will be assisted in a private room. The research report will be presented in a way 
that nobody will be aware of responses to the questions of a particular participant. In this 
study, participants will not be exposed to any harm.  Under some circumstances, such as 
when required to do so by a court of law, I may have to disclose your personal information. 
In addition, it may happen that your information will need to be reviewed by another 
organisation for quality assurance purposes. I will tell you about this if it happens. 
What will happen to the results of the research study?  
• The results will be written into a research report that will be assessed. In some cases, results 
may also be published in a scientific journal. In either case, you will not be identifiable in 
any documents, reports or publications. You will be given access to the results of this if 
you would like to see them, by contacting me.  
Who is organising and funding this research study?   
• The study is being organised and funded by myself using my own resources, under the 
guidance of my research supervisor at the Department of Environmental Health at the 
University of Johannesburg. This study has not received any funding from any 
organisation.  
Who has reviewed and approved this study?  
• Before this study was approved, it was reviewed in order to protect your interests. This 
review was done first by the Department of Environmental Health, and then secondly by 
the Faculty of Health Sciences Research Ethics Committee at the University of 
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Johannesburg. It was again reviewed by management of Dundee Precious Metals Tsumeb 
mine. In all these cases, the study was approved. 
What if there is a problem?  
• If you have any concerns or complaints about this research study, its procedures or risks 
and benefits, you should ask me directly or by emailing. You should contact me at any time 
if you feel you have any concerns about being a part of this study. My contact details are: 
o Mavuto Precious Mvula, +264813708352 and +264818837741; email 
mavutomvula664@gmail.com   OR 
o Research Supervisor: Prof Shinga Feresu on email sferesu@gmail.com 
+27604751881 
If you feel that any questions or complaints regarding your participation in this study have not 
been dealt with adequately, you may contact the Chairperson of the Faculty of Health Sciences 
Research Ethics Committee at the University of Johannesburg: 
Professor Christopher Stein 
Tel: 011 559-6564: Email: cstein@uj.ac.za 
FURTHER INFORMATION AND CONTACT DETAILS: Should you wish to have more 
specific information about this research project information, have any questions, concerns or 
complaints about this research study, its procedures, risks and benefits, you should communicate 
with me using any of the contact details given above. 
Researcher: Mavuto Precious Mvula  
  Participant Initials:              .  
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Appendix 3: Research Consent Form 
  
DEPARTMENT OF ENVIRONMENTAL HEALTH 
RESEARCH CONSENT FORM 
REC 11.0 
Research Topic: Knowledge of mine workers on mine-related hazards and their prevention at 
Dundee Precious Metals Tsumeb mine, Namibia. 
Please initial each box below: 
 
I confirm that I have read and I understand the information letter for the above study. I have had 
the opportunity to consider the information, ask questions and have had these answered 
satisfactorily. 
 
 I understand that my participation is voluntary and that I am free to withdraw from this study at 
any time without giving any reason and without any consequences to me. 
 
I agree to take part in the above study. 
________________            ______________________                 ____________ 
Name of Participant  Signature of Participant   Date 
Mavuto Precious Mvula      ______ _____                              22/08/2019 
Name of Researcher                    Signature of Researcher   Date 
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Appendix 7: Timelines 
Research Activity 2019-2020 
June 2019- August 2020 







             
Ethical Approval                
Study Area preparation                
Recruitment of study 
participants 
               
Data collection                
Data analysis                
Report writing                
Final Submission                
Publishing of Research 
study 




Appendix 8: Budget 
Expense Description Cost in NAD Justification 
1 Laptop  N$5500 To be used for inputting data and data analysis 
Travel to DPMT to apply to do a 
study at their site 
2 litres of Fuel (petrol)  N$24.00 Need for the researcher to be on the study site on time as such 
driving is more convenient. 
Travel to DPMT to collect 
completed Questionnaires 
20litres of fuel (petrol) N$240.00 Need to go to DPMT weekly to collect completed questionnaires 
Lockable cabinet  1 N$350.00 For safe keeping of the questionnaires 
Stationery  2 rims of printing 
paper, pens, cartilages 
N$500.00 This will be according to the sample size 
Airtime MTC recharge 
vouchers 
N$100.00 Prior communication in times of program changes will make sure 
inconveniences are avoided on all parties concerned. 
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